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4) ^ Claim(s) 17-32 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 
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8) D Claim(s) are subject to restriction and/or election requirement. 
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DETAILED ACTION 



Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
02/22/2008 has been entered. 

Claims 19-20, 22-23 and 26-30 are withdrawn. Claims 17-18, 21-22, 24-25, 31 and new 
claim 32 are elected claimed. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1 . Claims 1 7-1 8 are rejected under 35 U.S.C. 1 02(e) as being anticipated by Tsuda 
etal. (US6097458A). 
Claim 17 : 



Tsuda et al. teach (Figs. 2, 9A-F and 1 1 ) a liquid crystal display device 
comprising 

• a reflector 14 having a plurality of light reflective concave portions arranged 
randomly adjacent to each other on a surface of a base material of the reflector 
14, 

• each said light concave reflective portion having a single minimal point and a 
curved surface with a maximum inclination angle at one side portion, disposed 
opposite to an observer, where the side portion having the maximum inclination 
angle at same side of each the light reflective concave portion as Fig. 9F shown, 
thereof so that the one side portion has a larger reflectance magnitude than an 
opposing side portion as Fig. 9F shown, and 

• a light reflectance peak at a predetermined angle in accordance with a location of 
the maximum inclination angle, and that opposes a viewpoint of the observer. 

Wherein 

• the plurality of the concave portions are formed continuously to each other and 
are arranged irregularly adjacent to each other (as Fig. 2 shown). 
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• each of the light reflective concave portions has a concave shape in cross 
section, the concave shape having a first curve and a second curve, the first 
curve having the maximum inclination angle and including one side portion, the 
first curve and the second curve being concave arcs, 

• the average of the absolute value of an inclination angle of the first curve is larger 
than the average of the absolute value of an inclination angle of the second 
curve, and reflection property is such that the incident light is reflected by the 
surface at the second curve so that the direction of reflection is inherently shifted 
from the direction of regular reflection with respect to the surface of the base 
material (Fig. 11). 



• the base material (aluminum) is reflective, thereby forming a reflective liquid 
crystal display device. 



Claim 18 : 



2. Claims 17-18, 24 and 32 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Hayashi et al. (US6204903B1). 
Claim 17 : 

Hayashi et al. teach (Figs. 4-5) a liquid crystal display device comprising 

• a reflector having a plurality of light reflective concave portions arranged 
randomly adjacent to each other on a surface of a base material of the reflector, 

• each said light concave reflective portion having a single minimal point and a 
curved surface with a maximum inclination angle at one side portion, disposed 
opposite to an observer, where the side portion having the maximum inclination 
angle at same side of each the light reflective concave portion as Fig. 4 shown, 
thereof so that the one side portion has a larger reflectance magnitude than an 
opposing side portion, and 

• a light reflectance peak at a predetermined angle in accordance with a location of 
the maximum inclination angle, and that opposes a viewpoint of the observer. 

Wherein 

• the plurality of the concave portions are formed continuously to each other and 
are arranged irregularly adjacent to each other. 



FIG. 5 
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• each of the light reflective concave portions has a concave shape in cross 
section, the concave shape having a first curve and a second curve, the first 
curve having the maximum inclination angle and including one side portion, the 
first curve and the second curve being concave arcs, 

• the average of the absolute value of an inclination angle of the first curve is larger 
than the average of the absolute value of an inclination angle of the second 
curve, and reflection property is such that the incident light is reflected by the 
surface at the second curve so that the direction of reflection is inherently shifted 
from the direction of regular reflection with respect to the surface of the base 
material 

Claim 18 : 

• the base material (aluminum) is reflective, thereby forming a reflective liquid 
crystal display device. 



Claim 24 : 

• the light reflective concave portions, wherein the maximum inclination angle is in 
a range of 2.5-45° (col. 4 lines 63-65) that covers the range of 4° to 35°. 
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Claim 32 : 

• the reflection property is such that the incident light which is incident obliquely 
from above is reflected in a direction shifted toward a direction perpendicular to 
the surface of the base material, the reflected light intensity with at least 5 
degrees deviation from the regular reflection angle (col. 3 lines 3-5) and wherein 
the second curve is shaped such that when external light is incident at an 
incidence angle of about 30° a high reflectance is obtained at a viewpoint of the 
observer, which corresponds to the light-receiving angle in the range of about 25° 
to 35°, which is in a range of 15° to about 45°. 



3. Claims 1 7-1 8 are rejected under 35 U.S.C. 1 02(e) as being anticipated by 
Yamanaka et al. (US6452653B1). 
Claim 17 : 

Yamanaka et al. teach (Fig. 14A-F) a liquid crystal display device comprising 

• a reflector having a plurality of light reflective concave portions arranged 
randomly adjacent to each other on a surface of a base material of the reflector, 

• each said light concave reflective portion having a single minimal point and a 
curved surface with a maximum inclination angle at one side portion, disposed 
opposite to an observer, where the side portion having the maximum inclination 
angle at same side of each the light reflective concave portion as Fig. 1 shown, 
thereof so that the one side portion has a larger reflectance magnitude than an 
opposing side portion, and 

• a light reflectance peak at a predetermined angle in accordance with a location of 
the maximum inclination angle, and that opposes a viewpoint of the observer. 

Wherein 

• the plurality of the concave portions are formed continuously to each other and 
are arranged irregularly adjacent to each other. 
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• each of the light reflective concave portions has a concave shape in cross 
section, the concave shape having a first curve and a second curve, the first 
curve having the maximum inclination angle and including one side portion, the 
first curve and the second curve being concave arcs, 

• the average of the absolute value of an inclination angle of the first curve is larger 
than the average of the absolute value of an inclination angle of the second 
curve, and reflection property is such that the incident light is reflected by the 
surface at the second curve so that the direction of reflection is inherently shifted 
from the direction of regular reflection with respect to the surface of the base 
material 

Claim 18 : 



• the base material (aluminum) is reflective, thereby forming a reflective liquid 
crystal display device. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 17, 21 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sasaki et al. (US6130736A) in view of Tsuda et al. (US6097458A). 

In regard to claim 21 , Sasaki et al. teach (Figs. 1 and 4) a liquid crystal display 
device comprising: 

• a pair of substrates 1/2, 

• a liquid crystal layer 3 disposed between the substrates, 

• the reflector 1 4 disposed on one of the substrates, 

• a transparent intervening layer (a first overcoat layer 1 7a) disposed on the 
reflector, 

• a color filter layer 1 6 disposed on the transparent intervening layer, 

• a transparent planarization layer (a second overcoat layer 17b) disposed on the 
color filter layer, 

• a transparent electrode (9 made of ITO (indium-tin-oxide)) disposed on the 
transparent planarization layer, 



• an alignment layer (an orientation film 1 1 ) disposed between the transparent 
electrode and the liquid crystal layer. 

• a reflector having light reflective concave portions 
wherein 

Claim 25 : 

• the depth of the light reflective concave portions is in a range of 0.1 to 3 |um (col. 
9 lines 33-35). 

However, Sasaki et al. fail to teach the reflector with feature in claims 17. 

Tsuda et al. teach (Fig. 1A-B and 4) the reflector with feature in claim 17 for 
reflecting light incident thereon toward particular direction (col. 3 lines 64-65). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a reflection type liquid crystal display 
device as Sasaki et al. with the reflector with feature in claim 17 for reflecting light 
incident thereon toward particular direction as taught by Tsuda et al. (col. 3 lines 64-65). 

5. Claims 17, 21 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sasaki etal. (US6130736A) in view of Hayashi etal. (US6204903B1). 

In regard to claim 21 , Sasaki et al. teach (Figs. 1 and 4) a liquid crystal display 
device comprising: 

• a pair of substrates 1/2, 

• a liquid crystal layer 3 disposed between the substrates, 

• the reflector 14 disposed on one of the substrates, 



• a transparent intervening layer (a first overcoat layer 1 7a) disposed on the 
reflector, 

• a color filter layer 1 6 disposed on the transparent intervening layer, 

• a transparent planarization layer (a second overcoat layer 1 7b) disposed on the 
color filter layer, 

• a transparent electrode (9 made of ITO (indium-tin-oxide)) disposed on the 
transparent planarization layer, 

• an alignment layer (an orientation film 1 1 ) disposed between the transparent 
electrode and the liquid crystal layer. 

• a reflector having light reflective concave portions 
wherein 

Claim 25 : 

• the depth of the light reflective concave portions is in a range of 0.1 to 3 |um (col. 
9 lines 33-35). 

However, Sasaki et al. fail to teach the reflector with feature in claims 17. 

Hayashi et al. teach (Fig. 4) the reflector with feature in claim 17 for reflecting light 
incident thereon toward particular direction due to image viewing from an angle at 
which the reflection of the external light is avoided (col. 1 lines 47-50). 



Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a reflection type liquid crystal display 
device as Sasaki et al. with the reflector with feature in claim 17 for reflecting light 



incident thereon toward particular direction due to image viewing from an angle at which 
the reflection of the external light is avoided as taught by Hayashi et al. (col. 1 lines 47- 
50). 

6. Claims 17, 21 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sasaki et al. (US6130736A) in view of Yamanaka et al. (US6452653B1). 

In regard to claim 21 , Sasaki et al. teach (Figs. 1 and 4) a liquid crystal display 
device comprising: 

• a pair of substrates 1/2, 

• a liquid crystal layer 3 disposed between the substrates, 

• the reflector 1 4 disposed on one of the substrates, 

• a transparent intervening layer (a first overcoat layer 1 7a) disposed on the 
reflector, 

• a color filter layer 1 6 disposed on the transparent intervening layer, 

• a transparent planarization layer (a second overcoat layer 1 7b) disposed on the 
color filter layer, 

• a transparent electrode (9 made of ITO (indium-tin-oxide)) disposed on the 
transparent planarization layer, 

• an alignment layer (an orientation film 1 1 ) disposed between the transparent 
electrode and the liquid crystal layer. 

• a reflector having light reflective concave portions 
wherein 

Claim 25 : 



• the depth of the light reflective concave portions is in a range of 0.1 to 3 nm (col. 
9 lines 33-35). 

However, Sasaki et al. fail to teach the reflector with feature in claims 17. 

Yamanaka et al. teach (Fig. 4) the reflector with feature in claim 17 for reflecting light 
incident thereon toward particular direction due to having superior reflecting 
properties (col. 3 lines 54-59). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a reflection type liquid crystal display 
device as Sasaki et al. with the reflector with feature in claim 17 for reflecting light 
incident thereon toward particular direction due having superior reflecting properties as 
taught by Yamanaka et al. (col. 3 lines 54-59). 

7. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuda et 
al. (US6097458A) as applied to claims 17-18 above in view of Hayashi et al. 
(US6166793A). 

Tsuda et al. fail to disclose forming the light reflective concave portions, wherein 
the maximum inclination angle is in a range of 4° to 35°. 

Hayashi et al. teach forming the light reflective concave portions, wherein the 
maximum inclination angle is in a part of the range of 5-45° covering 4° to 35° 
(abstract). 



Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to further modify a reflection type liquid crystal display 
device as Tsuda et al. with the reflector having the maximum inclination angle is in a 
range of 4° to 35° for exhibiting a bright image and an excellent visibility of image as 
Hayashi taught (abstract). 

8. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamanaka et al. (US6452653B1 ) as applied to claims 1 7-1 8 above in view of Hayashi 
etal. (US6166793A). 

Yamanaka et al. fail to disclose forming the light reflective concave portions, 
wherein the maximum inclination angle is in a range of 4° to 35°. 

Hayashi et al. teach forming the light reflective concave portions, wherein the 
maximum inclination angle is in a part of the range of 5-45° covering 4° to 35° 
(abstract). 

Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to further modify a reflection type liquid crystal display 
device as Yamanaka et al. disclosed with the reflector having the maximum 
inclination angle is in a range of 4° to 35° for exhibiting a bright image and an 
excellent visibility of image as Hayashi taught (abstract). 



9. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuda et 
al. (US6097458A) as applied to claims 17-18 above in view of Masaaki (JP1 1-3481 17). 

Tsuda et al. fail to disclose forming each of the concave portions are formed by a 
pressing process using an indenter, the shape of each inner surface of each concave 
portion being defined by the shape of an end portion of the indenter. 

Masaaki teach forming each of the concave portions are formed by a pressing 
process using an indenter, the shape of each inner surface of each concave portion 
being defined by the shape of an end portion of the indenter. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a reflection type liquid crystal display 
device as Tsuda et al. disclosed with each of the concave portions are formed by a 
pressing process using an indenter, the shape of each inner surface of each concave 
portion being defined by the shape of an end portion of the indenter for easily and 
promptly manufacturing non-collapsed concave as Masaaki taught (in Effect of the 
Invention, see English translation of reference). 

10. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hayashi 
et al. (US6204903B1) as applied to claims 17-18 above in view of Masaaki (JP11- 
348117). 



Hayashi et al. fail to disclose forming each of the concave portions are formed by 
a pressing process using an indenter, the shape of each inner surface of each concave 
portion being defined by the shape of an end portion of the indenter. 

Masaaki teach forming each of the concave portions are formed by a pressing 
process using an indenter, the shape of each inner surface of each concave portion 
being defined by the shape of an end portion of the indenter. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a reflection type liquid crystal display 
device as Hayashi et al. disclosed with each of the concave portions are formed by a 
pressing process using an indenter, the shape of each inner surface of each concave 
portion being defined by the shape of an end portion of the indenter for easily and 
promptly manufacturing non-collapsed concave as Masaaki taught (in Effect of the 
Invention, see English translation of reference). 

1 1 . Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamanaka et al. (US6452653B1 ) as applied to claims 1 7-1 8 above in view of Masaaki 
(JP1 1-3481 17). 

Yamanaka et al. fail to disclose forming each of the concave portions are formed 
by a pressing process using an indenter, the shape of each inner surface of each 
concave portion being defined by the shape of an end portion of the indenter. 



Masaaki teach forming each of the concave portions are formed by a pressing 
process using an indenter, the shape of each inner surface of each concave portion 
being defined by the shape of an end portion of the indenter. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a reflection type liquid crystal display 
device as Yamanaka et al. disclosed with each of the concave portions are formed by a 
pressing process using an indenter, the shape of each inner surface of each concave 
portion being defined by the shape of an end portion of the indenter for easily and 
promptly manufacturing non-collapsed concave as Masaaki taught (in Effect of the 
Invention, see English translation of reference). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HOAN C. NGUYEN whose telephone number is (571) 
272-2296. The examiner can normally be reached on MONDAY-THURSDAY:8 :00AM- 
4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571) 272-1787. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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